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(57) ABSTRACT 

A method of lubricating conveyor tracks or belts is herein 
described Wherein the lubricant composition contains a 
polyalkylene glycol polymer, a fatty acid, and an anionic 
surfactant; also described is a lubricant composition With 
reduced sensitivity to 10W pHs. The composition may also 
comprise additional functional ingredients and be composed 
of ingredients that can be safely administered to humans and 
mammals. 
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LUBRICANT COMPOSITION WITH REDUCED 
SENSITIVITY TO LOW PH FOR CONVEYOR 

SYSTEM 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] The present application is a continuation in part of 
US. patent application Ser. No. 10/073,824 ?led Feb. 11, 
2002, Which is incorporated by reference in its entirety. 

FIELD OF THE INVENTION 

[0002] The invention pertains to a lubricant composition 
With reduced sensitivity to loW pHs suitable for use on a 
moving surface. More particularly, the invention pertains to 
a conveyor lubricant composition With reduced sensitivity to 
loW pHs that increases the lubricity of moving conveyors by 
lubricating the tracks or belts. Finally, the invention pertains 
to a conveyor lubricant With reduced sensitivity to loW pHs 
composed of food additive ingredients. 

BACKGROUND 

[0003] In many industries, including, for eXample, the 
food and beverage processing industry, containers and other 
articles are transported from one location to another location 
by conveyors such as belt conveyors. In many such con 
veyor systems, a lubricating composition is used on the 
conveyor. One of the reasons that a lubricating composition 
is used is to facilitate movement and reduce the damage to 
the container resulting from mechanical impact betWeen the 
containers and the rubbing action among the containers and 
betWeen the containers and the belt. For eXample, occasion 
ally in such systems, the containers are stopped on the 
conveyor due to a back up on the conveyor. While the 
containers are stopped, the belt is often still moved continu 
ously. To facilitate the smooth transportation of the contain 
ers, a lubricating composition can be applied onto the 
surface of the conveyor belt and/or the containers. 

[0004] There can be numerous challenges in providing 
lubricating compositions for use on conveyors. One eXample 
of a potential challenge is the variety of materials the 
lubricant may contact. For eXample, conveyors can be made 
of plastic, metal, or other materials, and the articles and 
containers being transported can likeWise be made of a 
broad variety of materials, for eXample plastic, metal, glass, 
cardboard, paper, and the like. It is desirable that a lubricant 
be useful in more than just one application With one type of 
container and/or conveyor material. 

[0005] Another potential challenge is the detrimental 
effects a lubricant may cause on the conveyors or on the 

articles and/or containers being conveyed. For instance, in 
some applications, the containers, or portions of the con 
veyors are made of thermoplastic materials. In such appli 
cations, it is desirable that the lubricating composition used 
be thermoplastic compatible. For eXample, in some appli 
cations that use fatty acids to make fatty acid soaps for use 
in lubricants, a high level of alkali neutraliZing agent is 
required in order to neutraliZe the fatty acid in an aqueous 
composition. The use of higher amounts of alkali neutral 
iZing agent, such as hydroxides and certain amines, in fatty 
acid soap containing lubricants, signi?cantly increases the 
alkalinity of the lubricants. The increased level of alkalinity 
contributes to and promotes stress cracking in some ther 
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moplastic containers, for eXample PET containers. The 
increased level of alkalinity can also contribute to and 
promote removal of some printed materials, such as printed 
codes on containers. Therefore, it is desirable that a lubricant 
not cause detrimental effects on the conveyors or the articles 
or containers. 

[0006] There is also a desire for a lubricant With decreased 
pH sensitivity. Fatty acid based lubricants typically display 
decreased lubricity at loW pH. This phenomenon is espe 
cially a problem in the beverage processing industry. For 
eXample, many beverages including colas, lemonades, and 
iced teas, have a loW pH as a result of being acidic. Those 
commercial beverages having a pH slightly above 3 include 
Coca-Cola®, Pepsi-Cola®, Orange Slice®, Mountain 
DeW®, Sprite®, and MelloW YelloW®. Some are even more 
acidic With a pH beloW 3 such as Minute Maid Lemonade®, 
Minute Maid Orange Soda®, Fruit Works Pink Lemonade®, 
and Brisk Lemon Iced Tea®. When acidic beverages are 
moved along a conveyor, they can spill and come into 
contact With the lubricant on the conveyor and loWer the pH 
of the lubricant. This decrease in pH may decrease the 
lubricity of the lubricant. Thus it is desirable that a lubricant 
have decreased pH sensitivity especially in the presence of 
acidic beverages. 

[0007] It is also desirable that conveyor lubricants that can 
potentially come into direct, indirect, or incidental contact 
With food and beverages for human consumption be com 
posed of food additives or ingredients that can safely be 
consumed by humans or mammals. When a container for 
food or beverage is moved along a conveyor, the container 
touches the lubricant. The lubricant may not be rinsed off of 
the container before the container reaches the consumer. 
Consequently, there may be lubricant residue present on the 
container When the food or beverage is consumed. It is 
advantageous to have a lubricant that can safely be con 
sumed by humans or mammals. 

SUMMARY 

[0008] Surprisingly, it has been discovered that including 
an anionic surfactant in a fatty acid based lubricant provides 
for a lubricant composition and methods of lubricating 
Where the lubricant has reduced sensitivity to loW pHs. The 
lubricant composition of the invention includes a fatty acid, 
a polyalkylene glycol polymer, and an anionic surfactant. 
The composition may optionally include other functional 
ingredients. The lubricant composition may be either a 
concentrate or a dilute solution. It has also been discovered 
that the lubricant composition can be made using food 
additive ingredients that can be consumed safely by humans 
or mammals. 

[0009] The methods of lubricating include lubricating a 
moving surface and a conveyor system for transporting a 
container in particular by applying the lubricant composition 
to a surface of a belt or track of the conveyor. 

[0010] These and other embodiments Will be apparent to 
those of skill in the art and others in vieW of the folloWing 
detailed description of some embodiments. It should be 
understood, hoWever, that this summary, and the detailed 
description illustrate only some eXamples of various 
embodiments, and are not intended to be limiting to the 
invention as claimed. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 shows the results of the slider lubricity tests 
using a mixture of the formulas in Table 3 and a PEPSI® 
cola beverage. 

[0012] FIG. 2 shoWs the results of the slider lubricity tests 
using the formulas in Table 4 Without the addition of a 
PEPSI® cola beverage. 

[0013] FIG. 3 shoWs the results of the slider lubricity tests 
using a mixture of the formulas in Table 4 and a PEPSI® 
cola beverage. 

DETAILED DESCRIPTION OF SOME 
EMBODIMENTS 

[0014] As discussed above, the invention generally relates 
to a lubricant composition With reduced sensitivity to loW 
pHs, and a method of lubricating a conveyor using such a 
lubricant. The lubricant composition comprises a polyalky 
lene glycol polymer, a fatty acid, and an anionic surfactant. 
The lubricant can be a concentrate that can be used alone, or 
can be mixed With a solvent/diluent, such as Water, to form 
a lubricant solution. In some embodiments, the composition 
is composed of food additive ingredients that can safely be 
administered to or consumed by humans and mammals. In 
addition, the composition can optionally include additional 
active or functional ingredients or components that enhance 
the effectiveness of the composition as a lubricant, or 
enhance or provide other functional aspects to the compo 
sition. 

[0015] Surprisingly, it has been discovered that including 
an anionic surfactant in a fatty acid based lubricant reduces 
the sensitivity of the fatty acid lubricant at loWer pH ranges. 
While not Wanting to be held to any scienti?c theory, it is 
believed that the anionic surfactant is helping to maintain 
lubricity in tWo Ways. First, the anionic surfactant balances 
the pH by raising the overall pH of the lubricant so that upon 
the addition of an acidic beverage, the pH is higher With the 
anionic surfactant than Without the anionic surfactant. Sec 
ond, the anionic surfactant is a lubricant itself. Including the 
anionic surfactant provides for a fatty acid based conveyor 
lubricant that maintains lubricity under loW pH conditions 
such as in the presence of beverage spillage, and acidic 
beverage spillage in particular. The phrase “providing 
lubricity” means that the lubricant composition provides for 
a loWer coefficient of friction betWeen tWo surfaces When the 
composition is present than When the composition is not 
present. The phrase “maintaining lubricity in the presence of 
an acidic substance” means that the coefficient of friction 
betWeen tWo surfaces When the lubricant composition is 
used as a lubricant does not substantially increase upon the 
addition of an acid and that the lubricant composition 
provides lubrication over substantially the entire surface of 
the bottle containing portions of the conveyor. 

[0016] De?nitions 

[0017] For the folloWing de?ned terms, these de?nitions 
shall be applied, unless a different de?nition is given in the 
claims or elseWhere in this speci?cation. 

[0018] All numeric values are herein assumed to be modi 
?ed by the term “about,” Whether or not explicitly indicated. 
The term “about” generally refers to a range of numbers that 
one of skill in the art Would consider equivalent to the 
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recited value (i.e., having the same function or result). In 
many instances, the term “about” may include numbers that 
are rounded to the nearest signi?cant ?gure. 

[0019] Weight percent, percent by Weight, % by Weight, 
Wt %, and the like are synonyms that refer to the concen 
tration of a substance as the Weight of that substance divided 
by the Weight of the composition and multiplied by 100. 

[0020] The recitation of numerical ranges by endpoints 
includes all numbers subsumed Within that range (eg 1 to 
5 includes 1, 1.5, 2, 2.75, 3, 3.80, 4 and 5). 

[0021] As used in this speci?cation and the appended 
claims, the singular forms “a,”“an,” and “the” include plural 
referents unless the content clearly dictates otherWise. Thus, 
for example, reference to a composition containing “a com 
pound” includes a mixture of tWo or more compounds. As 
used in this speci?cation and the appended claims, the term 
“or” is generally employed in its sense including “and/or” 
unless the content clearly dictates otherWise. 

[0022] The use of the terms “antimicrobial” and “biocide” 
in this application does not mean that any resulting products 
are approved for use as an antimicrobial agent or biocide. 

[0023] Polyalkylene Glycol Polymer 

[0024] The term “polyalkylene glycol polymer” includes 
polymers of alkylene oxides or derivatives and mixtures or 
combinations thereof. For example, in some embodiments, 
polyalkylene glycol polymers can include polymers of the 
folloWing general formula, and derivatives thereof: 

[0025] Wherein R is a linear or branched alkyl, and x is a 
positive integer, and in some embodiments is in the range of 
about 4 to 500 for loW molecular Weight polyalkylene glycol 
polymers, and in some embodiments up to about hundreds 
of thousand for high molecular Weight polyalkylene glycol 
polymers. Some examples of commercially available loWer 
molecular Weight polyalkylene glycol polymers include 
CarboWaxTM and UconTM products available from Union 
Carbide, and some examples of commercially available 
higher molecular Weight polyalkylene glycol products 
include POLYOXTM products available from Union Carbide. 

[0026] As is apparent from above, the term “polyalkylene 
glycol polymer” also can include derivatives of such poly 
alkylene glycol polymers. Some examples of such deriva 
tives can include polyalkylene glycol polymers modi?ed by 
substitution on one or more of the terminal hydroxyl groups. 
For example, one or more of the terminal hydroxyl groups 
can be substituted With alkyl or acyl groups to form an ether, 
or a carbonyl group to form an ester. Some examples of such 
derivatives include compounds of the folloWing formulas: 

[0027] Wherein R‘ is linear or branched alkyl or aryl, and 
in some embodiments is in the range of Cl-C26 alkyl or aryl, 
is in the range of C2-C18 alkyl or aryl, and is in the range of 
Clz-C18 alkyl or aryl. Some speci?c examples of such ether 
and ester derivatives of polyalkylene glycol include: Ethal 
SA-20, Polyoxyethylene (20) stearyl alcohol from Ethox 
Chemicals, Lumulse 100-S, Polyethylene glycol 1000 
monostearate from Lambent Technologies, Myrj 45, Poly 
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oxylene (8) stearate from Uniqema (ICI Surfactants), and 
DoWanol DPM (dipropylene glycol methyl ether) available 
from DoW. 

[0028] The polyalkylene glycol polymer component can 
be in the form of a homopolymer, or mixtures or combina 
tions of homopolymers, or can include copolymers, such as 
block or random copolymers, or mixtures of combinations 
of such copolymers, or can include mixtures or combina 
tions of homopolymers and copolymers. In some examples, 
the polyalkylene glycol polymers range in molecular Weight 
from 50 to several million, from 50 to 100,000, from 50 to 
20,000, and from 50 to 10,000. The polyalkylene glycol 
polymer components can be in liquid, paste, solid, prill, gel, 
capsule, poWder, or pellet form. 

[0029] In some particular embodiments, the polyalkylene 
glycol polymer includes homopolymers of polyethylene 
glycols, polypropylene glycols, or block and random 
copolymers of ethylene oxide and propylene oxide, and 
derivatives of mixtures of any of these. For example, block 
copolymers of ethylene oxide and propylene oxide are 
knoWn in the art as nonionic surfactants and are commer 
cially available. One example of a trade name for such block 
copolymers is Pluronics® manufactured by BASF. 

[0030] One particular type of polyalkylene glycol polymer 
used in some embodiments includes ethylene oxide/propy 
lene oxide copolymers Wherein the polymer is prepared by 
the controlled addition of propylene oxide to the tWo 
hydroxyl groups of propylene glycol. Ethylene oxide is then 
added to sandwich this hydrophobe betWeen hydrophilic 
groups, controlled by length to constitute from 10% to 80% 
(by Weight) of the ?nal molecule. This type of polymer is 
best illustrated by the folloWing formula: 

CH3 

[0031] The x, y, and x‘ in the formula have no de?nite 
integers, but depend on the amount of ethylene oxide and 
propylene oxide in the desired polymer. In this particular 
embodiment, ethylene oxide constitutes anyWhere from 10 
to 80 Wt-%. 

[0032] Asecond type of block copolymer in some embodi 
ments is that prepared by adding ethylene oxide to ethylene 
glycol to provide a hydrophile of designated molecular 
Weight. Propylene oxide is then added to obtain hydrophobic 
blocks on the outside of the molecule thereby creating 
another sandWich. The structure of this polymer is illustrated 
as folloWs: 

CH3 CH3 

[0033] The content of ethylene oxide can range from 10 to 
80 Wt-%. 

[0034] In some speci?c embodiments, the block copoly 
mers are those betWeen the molecular Weight range of 800 

Mar. 18, 2004 

to 40,000 and comprise polypropylene oxide sandWiched by 
polyethylene oxide blocks Wherein the ethylene oxide con 
stitutes from 10 to 80 Wt-% of a copolymer. One particular 
example of a useful block copolymer is that polymer iden 
ti?ed as Pluronic® F-108, Which has an average molecular 
Weight of 14,600, a meltpour point of 57° C., is a solid at 
room temperature With a viscosity of 2,800 cps at 77° C., 
and a surface tension in dynes/cm of 41 at 25° C., @0.1%. 

[0035] The polyalkylene glycol component can comprise 
a very broad range of Weight percent of the entire compo 
sition, depending upon the desired properties. For example, 
for lubricant concentrate embodiments, the polyalkylene 
glycol polymer can comprise in the range of 1 to 99 Wt.-% 
polyalkylene glycol polymer component of the total Weight, 
in the range of 1 to 50 Wt.-% polyalkylene glycol polymer 
component of the total Weight, in the range of 2 to 25 Wt.-% 
polyalkylene glycol polymer component of the total Weight, 
and in the range of 5 to 20 Wt.-% polyalkylene glycol 
polymer component of the total Weight. 

[0036] Fatty Acid 
[0037] The term “fatty acid” includes any of a group of 
carboxylic acids that can be derived from or contained in an 
animal or vegetable fat or oil. Fatty acids are composed of 
a chain of alkyl groups and characteriZed by a terminal 
carboxyl group. The alkyl groups can be linear or branched. 
The fatty acid can be saturated or unsaturated. In some 
embodiments, the chain of alkyl groups contains from 4 to 
24 carbon atoms, from 6 to 24 carbon atoms, and from 12 to 
18 carbon atoms. The lubricant composition can include 
combinations or mixtures of different fatty acids. One par 
ticular fatty acid that is suitable is oleic acid, but as set forth 
above, a broad variety of other fatty acids or combinations 
or mixtures thereof are contemplated for use. 

[0038] In at least some embodiments, at least a portion of 
the fatty acid remains a free fatty acid, in that it is not 
neutraliZed. In some embodiments, substantially all of the 
fatty acid remains a free fatty acid. As discussed above, in 
some previous lubricants, the use of a fatty acid component 
required the use of an alkali neutraliZing agent, for example 
to neutraliZe the fatty acid into a fatty acid soap. Such alkali 
neutraliZing agents Would undesirably increase the alkalinity 
content of the lubricant. Embodiments of the invention that 
include a reduced amount of such neutraliZing agent, or do 
not include any such neutraliZing agents, hoWever, can be 
formulated such that they do not include undesirable levels 
of alkalinity. For example, in some embodiments, the level 
of the total alkalinity is 100 ppm or less, and in some 
embodiments, the level of the alkalinity is 50 ppm or less. In 
some embodiments, such levels of alkalinity are in the use 
compositions, While a concentrated composition prior to 
dilution into a use composition may have higher levels of 
alkalinity. 
[0039] The fatty acid component can comprise up to 50% 
by Wt. of the ?nal lubricant composition. For example, the 
lubricant concentrate composition can comprise, in the 
range of 0.1 to 50 Wt.% fatty acid component of the total 
Weight, in the range of 0.1 to 20 Wt.% fatty acid component 
of the total Weight, and in the range of 0.1 to 10 Wt.% fatty 
acid component of the total Weight. 

[0040] Anionic Surfactant 

[0041] The term “anionic surfactant” includes any surface 
active substances Which are categoriZed as anionics because 
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the charge on the hydrophobe is negative; or surfactants in 
Which the hydrophobic section of the molecule carries no 
charge unless the pH is elevated to neutrality or above (eg 
carboxylic acids). Carboxylate, sulfonate, sulfate and phos 
phate are the polar (hydrophilic) solubiliZing groups found 
in anionic surfactants. Of the cations (counter ions) associ 
ated With these polar groups, sodium, lithium and potassium 
impart Water solubility; ammonium and substituted ammo 
nium ions provide both Water and oil solubility; and calcium, 
barium, and magnesium promote oil solubility. 

[0042] As those skilled in the art understand, anionics are 
excellent detersive surfactants and are therefore, favored 
additions to heavy duty detergent compositions. Generally, 
hoWever, anionics have high foam pro?les Which limit their 
use alone or at high concentration levels in cleaning systems 
such as CIP circuits that require strict foam control. Anionics 
are very useful additives to preferred compositions of the 
present invention. Further, anionic surface active com 
pounds are useful to impart special chemical or physical 
properties other than detergency Within the composition. 
Anionics can be employed as gelling agents or as part of a 
gelling or thickening system. Anionics are excellent solubi 
liZers and can be used for hydrotropic effect and cloud point 
control. Additionally, anionics maintain lubricity in the 
presence of loW pHs in accordance With the present inven 
tion. 

[0043] The majority of large volume commercial anionic 
surfactants can be subdivided into ?ve major chemical 
classes and additional sub-groups knoWn to those of skill in 
the art and described in “Surfactant Encyclopedia,” Cos 
metics & Toiletries, Vol. 104 (2) 71-86 (1989). The ?rst class 
includes acylamino acids (and salts), such as acylgluamates, 
acyl peptides, sarcosinates (e.g. N-acyl sarcosinates), tau 
rates (eg N-acyl taurates and fatty acid amides of methyl 
tauride), and the like. The second class includes carboxylic 
acids (and salts), such as alkanoic acids (and alkanoates), 
ester carboxylic acids (eg alkyl succinates), ether carboxy 
lic acids, and the like. The third class includes phosphoric 
acid esters and their salts. The fourth class includes sulfonic 
acids (and salts), such as isethionates (e. g. acyl isethionates), 
alkylaryl sulfonates, alkyl sulfonates, sulfosuccinates (e.g. 
monoesters and diesters of sulfosuccinate), and the like. The 
?fth class includes sulfuric acid esters (and salts), such as 
alkyl ether sulfates, alkyl sulfates, and the like. Although 
each of these classes of anionic surfactants can be employed 
in the present compositions, it should be noted that certain 
of these anionic surfactants may be incompatible With the 
enZymes incorporated into the present invention. For 
example, the acyl-amino acids and salts may be incompat 
ible With proteolytic enZymes because of their peptide 
structure. 

[0044] Anionic sulfate surfactants suitable for use in the 
present compositions include the linear and branched pri 
mary and secondary alkyl sulfates, alkyl ethoxysulfates, 
fatty oleyl glycerol sulfates, alkyl phenol ethylene oxide 
ether sulfates, the CS-C17 acyl-N—(C1-C4 alkyl) and 
—N—(C1-C2 hydroxyalkyl) glucamine sulfates, and sulfates 
of alkylpolysaccharides such as the sulfates of alkylpoly 
glucoside (the nonionic nonsulfated compounds being 
described herein). 

[0045] Examples of suitable synthetic, Water soluble 
anionic detergent compounds include the ammonium and 
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substituted ammonium (such as mono-, di- and triethanola 
mine) and alkali metal (such as sodium, lithium and potas 
sium) salts of the alkyl mononuclear aromatic sulfonates 
such as the alkyl benZene sulfonates containing from 5 to 18 
carbon atoms in the alkyl group in a straight or branched 
chain, e.g., the salts of alkyl benZene sulfonates or of alkyl 
toluene, xylene, cumene and phenol sulfonates; alkyl naph 
thalene sulfonate, diamyl naphthalene sulfonate, and 
dinonyl naphthalene sulfonate and alkoxylated derivatives. 

[0046] Anionic carboxylate surfactants suitable for use in 
the present compositions include the alkyl carboxylates, 
alkyl ethoxy carboxylates, and the alkyl polyethoxy poly 
carboxylate surfactants. 

[0047] Other anionic detergents suitable for use in the 
present compositions include ole?n sulfonates, such as long 
chain alkene sulfonates, long chain hydroxyalkane sul 
fonates or mixtures of alkenesulfonates and hydroxyalkane 
sulfonates. Also included are the alkyl sulfates, alkyl poly 
(ethyleneoxy) ether sulfates and aromatic poly(ethyleneoxy) 
sulfates such as the sulfates or condensation products of 
ethylene oxide and nonyl phenol (usually having 1 to 6 
oxyethylene groups per molecule). Resin acids and hydro 
genated resin acids are also suitable, such as rosin, hydro 
genated rosin, and resin acids and hydrogenated resin acids 
present in or derived from talloW oil. 

[0048] The particular salts Will be suitably selected 
depending upon the particular formulation and the needs 
therein. 

[0049] Further examples of suitable anionic surfactants 
are given in “Surface Active Agents and Detergents” (Vol. I 
and II by SchWartZ, Perry and Berch). A variety of such 
surfactants are also generally disclosed in US. Pat. No. 
3,929,678, issued Dec. 30, 1975 to Laughlin, et al. at column 
23, line 58 through column 29, line 23. Some non-limiting 
examples of food additive anionic surfactants include the 
folloWing: dioxtyl sodium sulfosuccinate (Aerosol OT avail 
able from CYTEC), sodium linear alkyl naphaline sulfonate 
(Petro LBA available from Crompton-Witco), and sodium 
lauryl sulfate (Stepanol WAC available from Stepan Com 
pany) 
[0050] The anionic surfactant may be added to the formula 
as part of the conveyor lubricant. It may also be added to a 
lubricant as a lubricity enhancer. 

[0051] The anionic surfactant component can comprise up 
to 50 Wt.-% of the ?nal lubricant composition. For example, 
the lubricant concentrate composition can comprise in the 
range of 0.5 to 50 Wt.-% anionic surfactant component of the 
total Weight, in the range of 0.5 to 30 Wt.-% anionic 
surfactant component of the total Weight, or in the range of 
0.5 to 20 Wt.-% anionic surfactant component of the total 
Weight. 

[0052] Solvent 

[0053] The composition may optionally include a solvent. 
The solvent may be present in both the lubricant concentrate 
composition, and lubricant solution composition formulas. 
Water is the most commonly used and preferred solvent for 
carrying the various ingredients in the formulation of the 
lubricant concentrate. It is possible, hoWever, to use a 
Water-soluble or Water compatible solvent, such as alcohols 
and polyols. These solvents may be used alone or With Water. 
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Some examples of suitable alcohols include methanol, etha 
nol, propanol, butanol, and the like, as Well as mixtures 
thereof. Some examples of polyols include glycerol, ethyl 
ene glycol, propylene glycol, diethylene glycol, and the like, 
as Well as mixtures thereof. 

[0054] The solvent component can comprise up to 98.5 
Wt.-% of the ?nal lubricant concentrate composition. For 
example, the lubricant concentrate composition can com 
prise, in the range of 0 to 98.5 Wt.-% solvent component of 
the total Weight, in the range of 0 to 80 Wt.-% solvent 
component of the total Weight, or in the range of 0 to 60 
Wt.-% solvent component of the total Weight. 

[0055] Food Additive 

[0056] In the food and beverage industry, it may be 
desirable that any composition or chemical that comes into 
contact With foods and beverages, including conveyor lubri 
cants, be suitable for human consumption such that When the 
composition or chemical comes into direct, indirect, or 
incidental contact With the food or beverage, it does not 
render the food or beverage un?t for consumption by 
humans or mammals. “Direct, indirect, or incidental con 
tact” means that the food or beverage acquires an amount of 
the lubricant. “Food or beverage” as used in this application 
means any substance ingested by humans or mammals 
including liquid, solid, semisolid, composite comestible 
material in the form of Water, carbonated beverage, a food, 
juice, sports beverage, snack, edible container, or carrier. 
The term “food additive” means that a composition or 
chemical may be safely administered to humans and mam 
mals. The food additive compositions or chemicals, When 
combined together to make the compositions of the inven 
tion, preferably both lubricate and pass the stringent guide 
lines of the Federal regulations. 

[0057] Examples of fatty acids that are suitable food 
additives include the folloWing oleic acid, tall oil fatty acid, 
and re?ned coconut oil. 

[0058] Examples of neutraliZation agents that are suitable 
food additives include sodium and potassium hydroxide, 
morpholine and urea. 

[0059] Examples of anionic surfactants that are suitable 
food additives include dioctyl sodium sulfosuccinate, 
sodium linear alkyl napthaline sulfonate, and sodium lauryl 
sulfate. 

[0060] Examples of solvents that are suitable food addi 
tives include benZyl alcohol, benZyl acetate, propylene gly 
col, and Water. 

[0061] Examples of chelating agents that are suitable food 
additives include disodium EDTA and calcium and disodium 
EDTA. 

[0062] Examples of polyalkylene glycol polymers that are 
suitable food additives include CarboWaxTM and UconTM 
products available from Union Carbide, or block and ran 
dom copolymers of ethylene oxide and propylene oxide, and 
derivatives or mixtures of any of these. One example of a 
trade name for such block copolymers is Pluronics® and is 
manufactured by BASF. 

[0063] Other Ingredients 

[0064] Other active ingredients may optionally be used to 
improve the effectiveness of the lubricant. Some non-limit 
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ing examples of such additional active ingredients can 
include: surfactants (cationic, anionic, amphoteric, and non 
ionic), neutraliZing agents, stabiliZing/coupling agents, 
detergent/dispersing agents, anti-Wear agents, antimicrobial 
agents, foam inhibiters/generators, viscosity modi?ers, 
sequestrants, bio?lm reducing agents, dyes and odorants, 
anticorrosion agents, antistatic agents, secondary lubricants, 
and the like, and other ingredients useful in imparting a 
desired characteristic or functionality in the lubricant com 
position. The folloWing describes some examples of such 
ingredients. These ingredients can be used in any amount to 
achieve the desired results. 

[0065] Surfactants 

[0066] The lubricant composition may also contain sur 
factants, cationic, anionic, amphoteric, and nonionic, or 
mixtures thereof. For a discussion on surfactants, see Kirk 
Othmer, Surfactants in Encyclopedia of Chemical Technol 
ogy, 19:507-593 (2d Ed. 1969), Which is incorporated by 
reference herein. 

[0067] Some examples of anionic surfactants suitable for 
use have already been described herein. 

[0068] Some examples of cationic cosurfactants suitable 
for use include quaternary ammonium surfactants With one 
or tWo long chain fatty alkyl groups and one or tWo loWer 
alkyl or hydroxyalkyl substituents. Preferable examples are 
alkylbenZyl dimethyl ammonium chloride Wherein the alkyl 
groups are a stearyl, talloW, lauryl, myristyl moiety, and the 
like, and mixtures thereof. 

[0069] Some examples of nonionic surfactants include 
polyalkylene oxide condensates of long chain alcohols such 
as alkyl phenols and aliphatic fatty alcohols. Some speci?c 
examples contain alkyl chains of C6 to C18. Typical 
examples are polyoxyethylene adducts of tall oil, coconut 
oil, lauric, stearic, oleic acid, and the like, and mixtures 
thereof. Other nonionic surfactants can be polyoxyalkylene 
condensates of fatty acid amines and amides having from 
about 8 to 22 carbon atoms in the fatty alkyl or acyl groups 
and about 10 to 40 alkyloxy units in the oxyalkylene portion. 
An exemplary product is the condensation product of coco 
nut oil amines and amides With 10 to 30 moles of ethylene 
oxide. It is possible to form a block copolymer by condens 
ing different alkylene oxides With the same fatty acid amine 
or amide. An example is a polyoxalkylene condensate of a 
long chain fatty acid amine With three blocks of oxyalkylene 
units Wherein the ?rst and third block consists of propylene 
oxide moiety and the second block consists of ethylene 
oxide moiety. The block copolymer may be linear or 
branched. 

[0070] Yet another kind of nonionics are alkoxylated fatty 
alcohols. Typical products are the condensation products of 
n-decyl, n-dodecyl, n-octadecyl alcohols, and a mixture 
thereof With 3 to 50 moles of ethylene oxide. 

[0071] Some speci?cally suitable nonionics for the present 
lubricant compositions are alkylene oxide adducts of rela 
tively loW degree of polymeriZation alkylglycosides. These 
oxyalkylated glycosides comprise a fatty ether derivative of 
a mono-, di-, tri-, etc. saccharide having an alkylene oxide 
residue. Preferable examples contain 1 to 30 units of an 
alkylene oxide, typically ethylene oxide, 1 to 3 units of a 
pentose or hexose, and an alkyl group of a fatty group of 6 
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to 20 carbon atoms. An oxyalkylated glycoside compares 
With the general formula of: 

H—(AO)m-Gy-O—R 
[0072] Where A0 is an alkylene oxide residue; m is the 
degree of alkyl oxide substitution having an average of from 
1 to about 30, G is a moiety derived from a reducing 
saccharide containing 5 of 6 carbon atoms, i.e. pentose or 
hexose; R is saturated or nonsaturated fatty alkyl group 
containing 6 to 20 carbon atoms; and y, the degree of 
polymerization (DR) of the polyglycoside, represents the 
number of monosaccharide repeating units in the polygly 
coside, is an integer on the basis of individual molecules, but 
may be an noninteger When taken on an average basis When 
used as an ingredient for lubricants. 

[0073] Some speci?c examples include sorbitan fatty acid 
esters, such as the Spans® and the polyoxyethylene deriva 
tives of sorbitan and fatty acid esters knoWn as the TWeens®. 
These are the polyoxyethylene sorbitan and fatty acid esters 
prepared from sorbitan and fatty esters by addition of 
ethylene oxide. Some speci?c examples of these are polysor 
bate 20, or polyoxyethylene 20 sorbitan monolaurate, 
polysorbate 40, or polyoxyethylene 20 sorbitan monopal 
matate, polysorbate 60, or polyoxyethylene 20 sorbitan 
monostearate, or polysorbate 85, or polyoxyethylene 20 
sorbitan triolyate. 

[0074] In some embodiments, the lubricant can include a 
nonionic surfactant that is an alkylpolyglycoside. Alky 
lpolyglycosides (APGs) also contain a carbohydrate hydro 
phile With multiple hydroxyl groups. 
[0075] APGs are fatty ether derivatives of saccharides or 
polysaccharides. The saccharide or polysaccharide groups 
are mono-, di-, tri-, etc. saccharides of hexose or pentose, 
and the alkyl group is a fatty group With 7 to 20 carbon 
atoms. Alkylpolyglycoside can be compared With the gen 
eral formula of: 

GX-O—R 
[0076] Where G is moiety derived from a reducing sac 
charide containing 5 or 6 carbon atoms, i.e. pentose or 
hexose; and R is saturated or nonsaturated fatty alkyl group 
containing 6 to 20 carbon atoms; X, the degree of polymer 
iZation (DR) of the polyglycoside, representing the number 
of monosaccharide repeating units in the polyglycoside, is 
an integer on the basis of individual molecules, but may be 
a noninteger When taken on an average basis When used as 
an ingredient for lubricants. In some embodiments, X has the 
value of less than 2.5, and in some embodiments is in the 
range of 1 and 2. 

[0077] The reducing saccharide moiety, G can be derived 
from pentose or hexose. Exemplary saccharides are glucose, 
fructose, mannose, galactose, talose, gulose, allose, altrose, 
idose, arabinose, xylose, lyxose and ribose. Because of the 
ready availability of glucose, glucose is a common embodi 
ment in the making of polyglycosides. 

[0078] The fatty alkyl group in some embodiments is a 
saturated alkyl group, although unsaturated alkyl fatty group 
can be used. It is also possible to use an aromatic group such 
as alkylphenyl, alkylbenZy and the like in place of the fatty 
alkyl group to make an aromatic polyglycoside. 

[0079] Generally, commercially available polyglycosides 
have alkyl chains of C8 to C16 and an average degree of 
polymeriZation in the range of 1.4 to 1.6. 

Mar. 18, 2004 

[0080] NeutraliZing Agents 

[0081] The lubricating composition can also include a 
neutraliZing agent for various purposes, for example, to 
neutraliZe a portion of the fatty acid component. Addition 
ally, many surfactants are most effective in the neutral pH 
range. Moreover, acid conditions might lead to chemical 
attack on certain thermoplastics and metal parts. Therefore, 
in some embodiments, a portion of the fatty acid component, 
or the available acid from the surfactants employed, eg the 
phosphates, is neutraliZed. HoWever, in some embodiments, 
as discussed above, it is desirable to provide a composition 
With a relatively loW level of alkalinity, for example, in 
compositions for use With certain thermoplastic containers 
or conveyors, such as PET containers. Therefore, in such 
embodiments, relatively loW levels of alkali neutraliZing 
agent are used. For example, in some embodiments, the level 
of the total alkalinity at diluted or use concentration is 100 
ppm or less, and in some embodiments, the level of the 
alkalinity is 50 ppm or less. For example, in some embodi 
ments, the alkalinity can be calculated as percent CaCO3 at 
diluted or use concentration, as described in the examples 
beloW. In some embodiments, a diluted use solution can 
have total alkalinity levels in these ranges, While the con 
centrated composition prior to dilution can have higher 
levels of alkalinity. 

[0082] Some commonly used neutraliZing agents are the 
alkaline metal hydroxides such as potassium hydroxide and 
sodium hydroxide. Another class of neutraliZing agent is the 
alkyl amines, Which may be primary, secondary, or tertiary 
or, alkanolamines, such as monoethanolamine, diethanola 
mine and triethanolamine, or cyclic amines such as mor 
pholine. 

[0083] Fatty alkyl substituted amines can also be used as 
neutraliZing agents Wherein the ?rst substitute group of the 
amine is a saturated or unsaturated, branched or linear alkyl 
group having betWeen 8 to 22 carbon atoms, alkyl group or 
hydroxyalkyl group having 1 to 4 carbons, or an alkoxylate 
group, and the third substitute group of the amine is an 
alkylene group of 2 to 12 carbons bonded to a hydrophilic 
moiety, such as—NH2,—OH, S03, amine alkoxylate, 
alkoxylate, and the like. These amines can be illustrated by 
the formula: 

[0084] Wherein R1 is an alkyl group having betWeen 8 to 
22 carbon atoms, and R2 is a hydrogen, alkyl group or 
hydroxyalkyl group having 1 to 4 carbons or an alkoxylate 
group, R3 is an alkylene group having from 2 to 12 carbon 
atoms, and X is a hydrogen or a hydrophilic group such as 
—NH2, —OH, —SO3, amine alkoxylate, alkoxylate, and 
the like. 

[0085] Examples of amines useful for neutraliZation are: 
dimethyl decyl amine, dimethyl octyl amine, octyl amine, 
nonyl amine, decyl amine, ethyl octyl amine, and the like, 
and mixtures thereof. 
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[0086] When X is —NH2, preferable examples are alkyl 
propylene amines such as N-coco-1,3,diaminopropane, 
N-talloW-1,3,diaminopropane and the like, or mixtures 
thereof. 

[0087] Examples of preferable ethoxylated amines are 
ethoxylated talloW amine, ethoxylated coconut amine, 
ethoxylated alkyl propylene amines, and the like, and mix 
tures thereof. 

[0088] Stabilizing/Coupling Agents 
[0089] In a lubricant composition, and the concentrate in 
particular, stabilizing agents, or coupling agents can be 
employed to keep the composition homogeneous, for 
example, under cold temperature. Some of the ingredients 
may have the tendency to phase separate or form layers due 
to the high concentration. Many different types of com 
pounds can be used as stabiliZers. Examples are isopropyl 
alcohol, ethanol, urea, octane sulfonate, glycols such as 
hexylene glycol, propylene glycol and the like. 

[0090] Detergents/Dispersing Agents 

[0091] Detergents or dispersing agents may also be added. 
Some examples of detergents and dispersants include alky 
lbenZenesulfonic acid, alkylphenols, carboxylic acids, alky 
lphosphonic acids, and their calcium, sodium, and magne 
sium salts, polybutenylsuccinic acid derivatives, silicone 
surfactants, ?uorosurfactants, and molecules containing 
polar groups attached to an oil-solubiliZing aliphatic hydro 
carbon chain. 

[0092] Some examples of suitable dispersing agents 
include triethanolamine, alkoxylated fatty alkyl monoam 
ines and diamines such as coco bis (2-hydroxyethyl)amine, 
polyoxyethylene(5-)coco amine, polyoxyethylene(15)coco 
amine, talloW bis(-2 hydroxyethyl)amine, 
polyoxyethylene(15)amine, polyoxyethylene(5)oleyl amine 
and the like. 

[0093] Anti-Wear Agents 

[0094] Anti-Wear agents can also be added. Some 
examples of anti-Wear agents include Zinc dialkyl dithio 
phosphates, tricresyl phosphate, and alkyl and aryl disul?des 
and polysul?des. 

[0095] Antimicrobial Agents 

[0096] Antimicrobial agents can also be added. Some 
useful antimicrobial agents include disinfectants, antisep 
tics, and preservatives. Some non-limiting examples include 
phenols including halo- and nitrophenols and substituted 
bisphenols such as 4-hexylresorcinol, 2-benZyl-4-chlo 
rophenol and 2,4,4‘-trichloro-2‘-hydroxydiphenyl ether, 
organic and inorganic acids and its esters and salts such as 
dehydroacetic acid, peroxycarboxylic acids, peroxyacetic 
acid, methyl p-hydroxy benZoic acid, cationic agents such as 
quaternary ammonium compound, phosphonium com 
pounds such as tetrakishydroxymethyl phosphonium sul 
phate (THPS), aldehydes such as glutaraldehyde, antimicro 
bial dyes such as acridines, triphenylmethane dyes and 
quinines and halogens including iodine and chlorine com 
pounds. 

[0097] Foam Inhibiters/Generators 

[0098] Foam inhibitors or foam generators can also be 
used. Some examples of foam inhibitors include methyl 
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silicone polymers. Some examples of foam generators 
include surfactants such as nonionic, cationic, and ampho 
teric compounds. 

[0099] Viscosity Modi?ers 

[0100] Viscosity modi?ers can also be used. Some 
examples of viscosity modi?ers include pour-point depres 
sants and viscosity improvers, such as polymethacrylates, 
polyisobutylenes polyacrylamides, polyvinyl alcohols, poly 
acrylic acids, high molecular Weight polyoxyethylenes, and 
polyalkyl styrenes. 

[0101] Sequestrants 
[0102] Where soft Water is unavailable and hard Water is 
used for the dilution of the lubricant concentrate, there is a 
tendency for the hardness cations, such as calcium, magne 
sium, and ferrous ions, to reduce the efficacy of the surfac 
tants, and even form precipitates When coming into contact 
With ions such as sulfates, and carbonates. Sequestrants can 
be used to form complexes With the hardness ions. A 
sequestrant molecule may contain tWo or more donor atoms 
Which are capable of forming coordinate bonds With a 
hardness ion. Sequestrants that possess three, four, or more 
donor atoms are called tridentate, tetradentate, or polyden 
tate coordinators. Generally the compounds With the larger 
number of donor atoms are better sequestrants. The prefer 
able sequestrant is ethylene diamine tetracetic acid (EDTA), 
such as Versene products Which are NaZEDTA and 
Na4EDTA sold by DoW Chemicals. Some additional 
examples of other sequestrants include: iminodisuccinic 
acid sodium salt, trans-1,2-diaminocyclohexane tetracetic 
acid monohydrate, diethylene triamine pentacetic acid, 
sodium salt of nitrilotriacetic acid, pentasodium salt of 
N-hydroxyethylene diaamine triacetic acid, trisodium salt of 
N,N-di(beta-hydroxyethyl)glycine, sodium salt of sodium 
glucoheptonate, and the like. 

[0103] Bio?lm Reducing Agents 

[0104] Bio?lm reducing agents may optionally be 
included in the composition. Bio?lms are a biological matrix 
formed on surfaces that contact Water. Bio?lms usually 
contain pathogens such as harmful bacteria. These patho 
gens are protected by the matrix from typical biocides and 
are therefore harder to kill than most pathogens. Bio?lm 
groWth and removal depend on several factors including the 
surface composition, and chemical composition of the sur 
rounding environment. 

[0105] There are several Ways of removing bio?lms 
including physically, chemically, and biologically. Examples 
of Ways to physically remove bio?lms include using mag 
netic ?elds, ultra sound, and high and loW electrical ?elds. 
Physically removing the bio?lms can be combined With 
chemical or biological methods of removing the bio?lm. 
Examples of chemical and biological Ways of removing 
bio?lms include using a bio?lm reducing agent. Examples 
of bio?lm reducing agents are chelating agents such as 
EDTA and EGTA, chlorine, iodine, hydrogen peroxide, and 
antimicrobial proteins such as nisin such as that produced by 
Lactococcus lactus. Chelating agents destabiliZe the outer 
cell membrane of the bio?lm. Chlorine, iodine, and hydro 
gen peroxide remove bio?lms by depolymeriZing the matrix. 

[0106] Biocides or antimicrobial agents are also an effec 
tive as bio?lm reducing agents. Examples of biocides or 
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antimicrobial agents that are effective include iodophores; 
phenols including halo- and nitrophenols and substituted 
bisphenols such as 4-hexylresorcinol, 2-benZyl-4-chlo 
rophenol and 2,4,4‘-trichloro-2‘-hydroxydiphenyl ether; qua 
ternary ammonium compounds and other cationic com 
pounds; cationic surfactants such as alkyl and benZyl 
quaternary compounds like N-alkyl (Cu-C18) dimethylben 
Zyl ammonium chloride monohydrate, dimethyl didecyl 
ammonium chloride, and N-alkyl and (C12-C14)dimethyl 
I-napthylmethyl ammonium chloride; organic and inorganic 
acids and its esters and salts such as dehydroacetic acid, 
peroxycarboxylic acids, peroxyacetic acid, methyl p-hy 
droxy benZoic acid; aldehydes such as glutaraldehyde; anti 
microbial dyes such as is acridines, triphenylmethane dyes 
and quinones and halogens. 

[0107] Dyes and Odorants 

[0108] Various dyes and odorants including perfumes and 
other aesthetic enhancing agents may also be included in the 
composition. Dyes may be included to alter the appearance 
of the composition, as for example, any Water soluble or 
product soluble dye, any FD&C approved dye, Direct Blue 
86 (Miles), Fastusol Blue (Mobay Chemical Corp), Acid 
Orange 7 (American Cyanamid), Basic Violet 10 (SandoZ), 
Acid YelloW 23 (GAF), Acid YelloW 17 (Sigma Chemical), 
Sap Green (Keyston Analine and Chemical), Metanil YelloW 
(Keyston Analine and Chemical), Acid Blue 9 (Hilton 
Davis), Sandolan Blue/Acid Blue 182 (SandoZ), Hisol Fast 
Red (Capitol Color and Chemical), Fluorescein (Capitol 
Color and Chemical), Acid Green 25 (Ciba-Geigy), and the 
like. 

[0109] Fragrances or perfumes that may be included in the 
composition include for example terpenoids such as cit 
ronellol, aldehydes such as amyl cinnamaldehyde, a jasmine 
such as C1S-jasmine orjasmal, vanillin, and the like. 

[0110] Anticorrosion Agents 

[0111] The composition may optionally include an anti 
corrosion agent. Anticorrosion agents provide compositions 
that generate conveyor surfaces that are shiner and less 
prone to bio?lm buildup than conveyor surfaces that are not 
treated With lubricants having anticorrosion agents. Pre 
ferred anticorrosion agents Which can be used according to 
the invention include phosphonates, phosphonic acids, tria 
Zoles, organic amines, sorbitan esters, carboxylic acid 
derivatives, sarcosinates, phosphate esters, Zinc, nitrates, 
chromium, molybdate containing components, and borate 
containing components. Exemplary phosphates or phospho 
nic acids are available under the name Dequest (i.e., Dequest 
2000, Dequest 2006, Dequest 2010, Dequest 2016, Dequest 
2054, Dequest 2060, and Dequest 2066) from Solutia, Inc. 
of St. Louis, Mo. Exemplary triaZoles are available under the 
name Cobratec (i.e., Cobratec 100, Cobratec TT-50-S, and 
Cobratec 99) from PMC Specialties Group, Inc. of Cincin 
nati, Ohio. Exemplary organic amines include aliphatic 
amines, aromatic amines, monoamines, diamines, triamines, 
polyamines, and their salts. Exemplary amines are available 
under the names Amp (i.e. Amp-95) from Angus Chemical 
Company of Buffalo Grove, Ill.; WGS (i.e., WGS-50) from 
Jacam Chemicals, LLC of Sterling, Kans.; Duomeen (i.e., 
Duomeen O and Duomeen C) from AkZo Nobel Chemicals, 
Inc. of Chicago, Ill.; DeThox amine (C Series and T Series) 
from DeForest Enterprises, Inc. of Boca Raton, Fla.; 
Deriphat series from Henkel Corp. of Ambler, Pa.; and 
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Maxhib (AC Series) from Chemax, Inc. of Greenville, SC. 
Exemplary sorbitan esters are available under the name 
Calgene (LA-series) from Calgene Chemical Inc. of Skokie, 
Ill. Exemplary carboxylic acid derivatives are available 
under the name Recor (i.e., Recor 12) from Ciba-Geigy 
Corp. of Tarrytown, NY. Exemplary sarcosinates are avail 
able under the names Hamposyl from Hampshire Chemical 
Corp. of Lexington, Mass.; and Sarkosyl from Ciba-Geigy 
Corp. of Tarrytown, NY. 

[0112] The composition optionally includes an anticorro 
sion agent for providing enhanced luster to the metallic 
portions of the conveyor. 

[0113] Antistatic Agents 

[0114] An antistatic agent may optionally be included in 
the composition. Examples of antistatic agents include long 
chain amines, amides and quaternary ammonium salts; 
esters of fatty acids and their derivatives; sulfonic acids and 
alkyl aryl sulfonates; polyoxyethylene derivatives; polygly 
cols and their derivatives; polyhydric alcohols and their 
derivatives; and phosphoric acid derivatives. 

[0115] Secondary Lubricants 

[0116] Avariety of secondary lubricants can be employed 
in the lubricant compositions, including hydroxy-containing 
compounds such as polyols (e.g., glycerol and propylene 
glycol); polyalkylene glycols (e.g., the CARBOWAXTM 
series of polyethylene and methoxypolyethylene glycols, 
commercially available from Union Carbide Corp. and 
DoWanol DPM (dipropylene glycol methyl ether) available 
from DoW); linear copolymers of ethylene and propylene 
oxides (e.g., UCONTM 50-HB-100 Water-soluble ethylene 
oxidezpropylene oxide copolymer, commercially available 
from Union Carbide Corp.); and sorbitan esters (e.g., 
TWEENTM series 20, 40, 60, 80 and 85 polyoxyethylene 
sorbitan monooleates and SPAN TM series 20, 80, 83 and 85 
sorbitan esters, commercially available from ICI Surfac 
tants). Other suitable secondary lubricants include phos 
phate esters, amines and their derivatives, and other com 
mercially available secondary lubricants that Will be familiar 
to those skilled in the art. Derivatives (e.g., partial esters or 
ethoxylates) of the above lubricants can also be employed. 
For applications involving plastic containers, care should be 
taken to avoid the use of lubricants that might promote 
environmental stress cracking in plastic containers. 

[0117] Finally, a variety of silicone materials can be 
employed as a secondary lubricant, including silicone emul 
sions (such as emulsions formed from methyl (dimethyl), 
higher alkyl and aryl silicones; functionaliZed silicones such 
as chlorosilanes; amino-, methoxy-, epoxy- and vinyl-sub 
stituted siloxanes; and silanols). Suitable silicone emulsions 
include E2175 high viscosity polydimethylsiloxane (a 60% 
siloxane emulsion commercially available from Lambent 
Technologies, Inc.), E21456 FG food grade intermediate 
viscosity polydimethylsiloxane (a 35% siloxane emulsion 
commercially available from Lambent Technologies, Inc.), 
HV490 high molecular Weight hydroxy-terminated dimethyl 
silicone (an anionic 30-60% siloxane emulsion commer 
cially available from DoW Corning Corporation), SM2135 
polydimethylsiloxane (a nonionic 50% siloxane emulsion 
commercially available from GE Silicones) and SM2167 
polydimethylsiloxane (a cationic 50% siloxane emulsion 
commercially available from GE Silicones). Other silicone 
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materials include ?nely divided silicone powders such as the 
TOSPEARLTM series (commercially available from Toshiba 
Silicone Co. Ltd.); and silicone surfactants such as WP30 
anionic silicone surfactant, WAXWS-P nonionic silicone 
surfactant, QUATQ-400M cationic silicone surfactant and 
703 specialty silicone surfactant (all commercially available 
from Lambent Technologies, Inc.). Preferred silicone emul 
sions typically contain from 30 Wt. % to 70 Wt. % Water. 
Non-Water-miscible silicone materials (e.g., non-Water 
soluble silicone ?uids and non-Water-dispersible silicone 
poWders) can also be employed in the lubricant if combined 
With a suitable emulsi?er (e.g., nonionic, anionic or cationic 
emulsi?ers). Again, care should be taken to avoid the use of 
emulsi?ers or other surfactants that promote environmental 
stress cracking in plastic containers. 

[0118] Lubricant Composition and Use 

[0119] The composition as a concentrate can either be a 
liquid, a solid, a paste, a gel, or an emulsion depending on 
the choice and concentrations of raW materials. Although 
lubricants can be manufactured and sold in dilute form, they 
are often sold as concentrates because of the ease of han 
dling and shipping cost. A lubricant concentrate may be 
substantially solid, having less than 1 Wt-% of a solvent for 
carrying the various ingredients of the lubricant. 

[0120] In some embodiments it is preferable that the 
lubricant concentrate have a solvent. The solvent aids in the 
dispensing and dilution of the concentrate in Water before 
application on the conveyor belt and thermoplastic contain 
ers. 

[0121] In some embodiments, the lubricant concentrate 
may be diluted With a solvent to form a lubricant solution. 
The lubricant concentrate may be diluted into a solvent to 
form a lubricant solution With preferably from 100 to 
100,000 ppm of the lubricant concentrate, more preferably 
from 500 to 50,000 ppm of the lubricant concentrate, and 
most preferably from 1000 to 20,000 ppm of the concen 
trate. In another aspect, a method of lubricating a conveyor 
system for transporting a container is practiced by applying 
diluted aqueous thermoplastic compatible lubricating com 
position to the surface of the conveyor. This application may 
be by means of spraying, immersing, brushing and the like. 
The dilution may be done either batchWise by adding solvent 
into a container With a suitable amount of the concentrate or 
continuously online. Online dilution is usually done by the 
regulated injection of a stream of concentrate into a stream 
of Water at a steady rate. The injection of the concentrate can 
be achieved by a pump, for example, metering pump, 
although other injection means are possible. Water of vary 
ing quality, for example, tap Water, soft Water, and deioniZed 
Water may be used. The Water may also be heated. 

[0122] In some other embodiments, the concentrate com 
position can be applied in relatively loW amounts, and does 
not require dilution With signi?cant amounts of solvent. In 
some such embodiments, the concentrate composition pro 
vides a thin, substantially non-dripping lubricating ?lm. In 
contrast to dilute embodiments, such embodiments can 
provide drier lubrication of the conveyors, and/or containers, 
a cleaner and drier conveyor line and Working area, and 
reduced lubrication usage, thereby reducing Waste, cleanup, 
and disposal problems. 

[0123] In yet some additional embodiments, it may be 
desirable to provide one or more of the various components 
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of the composition in separate containers until it is desired 
to make the ?nal composition. For example, the polyalky 
lene glycol polymer component, the anionic surfactant com 
ponent, and the fatty acid component can be provided in 
separate containers until it is desired to make the composi 
tion. Such an arrangement alloWs for the separate compo 
nents to be available for use in other compositions. For 
example, the polyalkylene glycol polymer component could 
be useful in a separate lubricant composition that does not 
include the fatty acid component. LikeWise, the fatty acid 
component could be useful in a separate lubricant compo 
sition that does not include the polyalkylene glycol polymer 
component. By maintaining such components in separate 
containers until it is desired to combine them to make the 
lubricant composition containing both, the components are 
potentially available for use in other systems. The mixing of 
the components can be made in concentrates or mixed after 
dilution. The mixing of the dilution can be made at the point 
of application or before at the mechanical system of trans 
porting the product to the intended use sites. 

[0124] The lubricant composition, either concentrated or 
diluted, and in a solid, paste or liquid form can be applied to 
a conveyor system surface that comes into contact With 
containers, the container surface that needs lubricity, or both. 
Any suitable method of applying the lubricant to the con 
veyor surface and/or the container surface can be used. 
Some examples of application methods include spraying, 
Wiping, rolling, brushing, atomiZing, dipping, and the like, 
or a combination of any of these. The lubricant composition 
can be applied to the surface by continuous, intermittent, or 
one time application. In at least some embodiments, only 
portions of the conveyor that contact the containers need to 
be treated. LikeWise, in some embodiments, only portions of 
the container that contact the conveyor, or in some embodi 
ments, that contact other containers, need to be treated. The 
lubricant can be formulated as a permanent composition that 
remains on the container or conveyor throughout its useful 
life, or can be a semi-permanent, or temporary composition. 

[0125] The surface of the conveyor that supports the 
containers can be made of a Wide variety of materials, for 
example, fabric, metal, plastic, elastomer, composites, or 
combinations or mixtures of these materials. Any type of 
conveyor system used in the container ?eld can be treated 
according to some embodiments of the invention. Some 
examples of conveyors, containers, methods of application, 
and the like are disclosed in International Patent Application 
publication number WO 01/12759, the entire disclosure of 
Which is incorporated herein by reference for all purposes. 

[0126] In some embodiments, the lubricant composition 
can also be formulated to include additional desirable char 
acteristics. For example, it may be desirable to provide a 
lubricating composition that is has biodegradability and 
nontoxicity. The public is increasingly aWare of the ecologi 
cal problems caused by the release of man-made chemicals 
in the environment. More stringent governmental regula 
tions are being implemented to respond to this public 
concern. Therefore, in some embodiments, the lubricating 
composition Would desirably contain chemicals that are 
more biodegradable and less toxic than conventional chemi 
cals used in lubricant compositions. In some embodiments, 
it may also be desirable that the lubricating composition be 
compatible With inks or dyes that are used on the surface of 
the containers. For example, it may be desirable that the 
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lubricant composition be compatible With inks used for date 
code on some containers, and does not remove such ink from 
the containers. 

[0127] It is also desirable that, in at least some embodi 
ments, the lubricant composition maintains lubricity in loW 
pH ranges, for example, in the presence of acidic beverage 
spillage. It is also desirable that, in at least some embodi 
ments, the lubricant composition may be composed of food 
additive ingredients that can safely be administered to 
humans or mammals. 

[0128] For a more complete understanding of the inven 
tion, the folloWing examples are given to illustrate some 
embodiment. These examples and experiments are to be 
understood as illustrative and not limiting. All parts are by 
Weight, except Where it is contrarily indicated. 

EXAMPLES 

[0129] The folloWing chart provides a brief explanation of 
certain chemical components used in the folloWing 
examples: 

TABLE 1 

Trade Names and Corresponding Descriptions of Some Chemicals 
Used in the F amnles 

Trademark/Chemical 
Name Description Provider 

Pluronic F-108 EO/PO Block Copolymer BASF 
Aerosol OT Anionic Surfactant Cytec 
Sodium Hydroxide 50% solution DoW 
Oleic Acid 9-Octadecenoic Acid Henkel 
Ucon 50-HB-660 
CarboWax 300 
Sul-fon-ate OA5 R 

Union Carbide 
Union Carbide 
Intertrade Holdings 

EO PO Co-polymer 
Homopolymer 
Anionic surfactant 

Avanel S-74 Anionic surfactant BASF Corp 
NaHNO3 Neutralizing Agent Multiple vendors 
TWeen 20 Nonionic Surfactant Uniquema (ICI) 
Petro LBA Anionic Surfactant Witco 
Sodium Hydroxide Neutralizing agent Henkel 
Sodium Lauryl Sulfate Anionic Surfactant Multiple vendors 
Morpholine Cyclic chemical With BASF Corp 

formula C4H9NO 
Disodium EDTA Chelating Agent DoW 
Lubodrive Rx Ecolab 

[0130] Additionally, in some of the folloWing examples, 
the lubricity of some of the lubricants Was determined using 
the folloWing testing method. 

[0131] Slider Lubricity Test 

[0132] The lubricity Was tested as folloWs. The lubricity 
test Was done by measuring the drag force (frictional force) 
of a Weighted cylinder (228 g) riding on a rotating disc, 
Wetted by the test sample. The material for the cylinder is 
mild steel, glass, or plastic and for the rotating disc stainless 
steel or delrin. The drag force, using an average value, Was 
measured With a solid state transducer, Which is connected 
to the cylinder by a thin ?exible string. The Weight of the 
cylinder made from the same material is consistent for all the 
measurements. 

[0133] The drag force is directly related to the friction 
coefficient of the lubrication. Ahigher drag force indicates a 
higher coefficient of friction or a poorer lubricity. A good 
lubricant Would have a typical drag force less than 45. 
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Example 1 

[0134] The ?rst example shoWs the impact of an acidic 
beverage on formulated lubricants on a metal surface. A 
slider lubricity test Was performed for this sample. The 
original formula, Formula A, consists of fatty acid, poly 
alkylene glycol polymers, Water, morpholine, a neutraliZing 
agent, and a feW other ingredients. FormulaAWas compared 
With Formula A plus Aerosol OT, an anionic surfactant. 
Table 3 shoWs the formulas that Were tested. The ingredients 
are listed in grams. These samples Were diluted and mixed 
With PEPSI® cola soda and run on the slider to look for 
lubricity changes. The samples Were diluted in Water to 0.5% 
and combined With PEPSI®. The mixture Was analyZed on 
the slider lubricator. The results are also shoWn in FIG. 1. 

TABLE 2 

Formula A 

Ingredients % 

Pluronic F-108 12 
18% solution in 
Water 

Ucon 50 HB 660 5 
CarboWax 300 3 
TWeen 20 2 
Oleic Fatty Acid 2.5 
Water 74.25 
Morpholine 0.75 
Disodium EDTA 0.5 

Total 100 

[0135] 

TABLE 3 

Formulas 

Formula A Formula A plus Aerosol OT 

Formula A 50 50 
Aerosol OT — 1.5 

[0136] FIG. 1 shoWs the slider lubricity test results of the 
formulas in Table 3. The slider 10 lubricity test Was con 
ducted using a mild steel cylinder on a stainless steel disc. 
Each sample Was tested on its oWn as Well as With the 
addition of PEPSI® soda in tWo amounts, 0.8 milliliters and 
2 milliliters. The samples Were all run against Lubodrive Rx, 
a lubricant commercially available from Ecolab Inc., as the 
comparison. 
[0137] The results in FIG. 1 shoW the impact that the 
addition of an acidic soda has on the lubricity. Lubodrive Rx, 
L-Rx, is an industry accepted synthetic lubricant. Fatty acid 
is knoWn to be an excellent lubricant for metal, hoWever it 
can become very poor if the pH is reduced through the 
addition of soda. Formula A had very poor lubricity When 
PEPSI® Was added. The drag force Was 40 g and 50 g When 
PEPSI® Was added. Formula AWith Aerosol OT performed 
the closest to a current industry standard Lubodrive-Rx in 
that is provided lubrication in the presences of a PEPSI® 
product. 
[0138] As previously discussed, While not Wanting to be 
held to any scienti?c theory, it is believed that the anionic 
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surfactant is helping to maintain lubricity in tWo Ways. First, 
the anionic surfactant balances the pH by raising the overall 
pH of the lubricant so that upon the addition of an acidic 
beverage, the pH is higher With the anionic surfactant than 
Without the anionic surfactant. Second, the anionic surfac 
tant is a lubricant itself. These tWo functions are demon 
strated particularly Well in this example. With Formula A 
plus Aerosol OT the starting lubricity is loWer than the 
starting lubricity of the acceptable standard Lubodrive Rx as 
Well as Formula A. The addition of acidic soda causes the 
drag force for Formula Ato increase considerably. HoWever, 
Formula A plus Aerosol OT increases but stays at an 
acceptable level of lubricity comparable to the standard 
Lubodrive Rx. In addition to performing as good as Lubo 
drive Rx, Formula A plus Aerosol OT has the additional 
bene?ts of being compatible With PET and having the ability 
to be composed of food additive ingredients. 

Example 2 
[0139] This example shoWs the effect of anionic additives 
on lubricity in the presence of an acidic beverage. Six 
formulas Were constructed Which included fatty acid, poly 
alkylene glycols and anionic additives. These formulas 
along With Formula 0 Which did not contain an anionic 
surfactant are listed in Table 4. 0.5% solutions of the 
formulas Were tested for lubricity (Without the addition of 
the acidic beverage) using a mild steel cylinder on a stainless 
steel disc. The results are shoWn in FIG. 2. 0.5% solutions 
of the formulas Were also mixed With an acidic beverage to 
analyZe the degree of sensitivity and impact on the lubrica 
tion. The results from this test are shown in FIG. 3. 

TABLE 4 

Formulas 

Formula #0 #1 #2 #3 #4 #5 #6 

Pluronic F-108 12 12 12 12 12 12 12 
18% 
50HB660 5 5 5 5 5 5 5 
Oleic Fatty Acid 4.5 4.5 4.5 4.5 4.5 4.5 4.5 
Water 76.5 71.5 71.5 74.2 74.2 74.2 74.2 

5 5 5 5 
Morpholine 1.5 1.5 1.5 1.5 1.5 1.5 1.5 
Disodium EDTA 0.5 0.5 0.5 0.5 0.5 0.5 0.5 
Aerosol OT 0 5 0 0 0 0 2.5 
SLS 30% 0 0 5 0 0 0 2.5 
Petro LBA-50% 0 0 0 5 0 0 0 
Sulfornate OA5- 0 0 0 0 5 0 0 
R 40% 
Avanel 5-74 35% 0 0 0 0 0 5 0 

Total 100 100 100 100 100 100 100 

[0140] FIG. 2 shoWs that the addition of anionic surfac 
tant does not adversely affect lubricity in the absence of 
PEPSI®. Formulas 0-6 performed as good as or better than 
the industry standard, Lubodrive-Rx, in the absence of 
PEPSI®. FIG. 3 shoWs that the addition of anionic surfac 
tant aids in substantially maintaining lubricity in the pres 
ence of PEPSI®. Formulas 1-6 each contained an anionic 
surfactant. Formulas 1-6 all performed better than Formula 
0 in the presence of PEPSI® and Formulas 2 and 6 per 
formed better than Lubodrive-Rx. Therefore, this example 
shoWs that the anionic surfactant helps in substantially 
maintaining lubricity in the presence of an acidic beverage 
like PEPSI®. 
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[0141] The foregoing summary, detailed description, and 
examples provide a sound basis for understanding the inven 
tion, and some speci?c example embodiments of the inven 
tion. Since the invention can comprise a variety of embodi 
ments, the above information is not intended to be limiting. 
The invention resides in the claims. 

What is claimed is: 
1. A concentrate lubricant composition comprising: 

a) a fatty acid; 

b) a polyalkylene glycol polymer; and 

c) an anionic surfactant; 

Wherein the concentrate lubricant composition maintains 
lubricity in the presence of an acidic substance. 

2. The composition of claim 1, Wherein 

a) the fatty acid is present from about 0.1 to about 50 Wt. 
% of the total Weight; 

b) the polyalkylene glycol polymer is present from about 
1 to about 50 Wt. % of the total Weight; and 

c) the anionic surfactant is present from about 0.5 to about 
50 Wt. % of the total Weight. 

3. The composition of claim 1, Wherein the fatty acid 
comprises a C8-C2O fatty acid. 

4. The composition of claim 3, Wherein the fatty acid 
comprises oleic acid, tall oil, or coco fatty acid. 

5. The composition of claim 1, Wherein the polyalkylene 
glycol polymer comprises a homopolymer. 

6. The composition of claim 1, Wherein the polyalkylene 
glycol polymer comprises a copolymer of ethylene oxide 
and propylene oxide. 

7. The composition of claim 1, Wherein the polyalkylene 
glycol polymer comprises a block copolymer. 

8. The composition of claim 1, Wherein the composition 
further comprises an additional functional ingredient. 

9. The composition of claim 8, Wherein the additional 
functional ingredient comprises a surfactant, a neutraliZing 
agent, a stabiliZing agent, a coupling agent, a dispersing 
agent, an antiWear agent, an antimicrobial agent, a foam 
inhibitor, a foam generator, a viscosity modi?er, a seques 
trant, a chelating agent, a bio?lm reducing agent, a dye, an 
anticorrosion agent, an antistatic agent, an oderant, a sec 
ondary lubricant, or mixtures thereof. 

10. The composition of claim 1, Wherein the composition 
can be safely consumed by humans or mammals. 

11. The composition of claim 1, Wherein the anionic 
surfactant comprises sulfates, sulfonates, sulfosuccinates, 
sulfosuccinamates, sulfonated esters, sulfonated amides, 
phosphate esters, anionic carboxylates, or mixtures thereof. 

12. The composition of claim 11, Wherein the anionic 
surfactant comprises dioctyl sodium sulfosuccinate, sodium 
linear alkylnaphaline sulfonate, sodium lauryl sulfate, or 
mixtures thereof. 

13. The composition of claim 1, further comprising a 
solvent. 

14. The composition of claim 13, Wherein the solvent 
comprises Water, an alcohol, or a polyol. 

15. The composition of claim 1, Wherein the composition 
is a solid. 

16. The composition of claim 1, Wherein the composition 
is a paste. 
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17. The composition of claim 1, wherein the composition 
is a liquid. 

18. The composition of claim 1, Wherein the composition 
is a gel. 

19. The composition of claim 1, Wherein the composition 
is an emulsion. 

20. A concentrate lubricant composition comprising: 

a) from about 0.1 to about 50 Wt. % of a C8-C2O fatty acid; 

b) from about 1 to about 50 Wt. % of a polyalkylene glycol 
polymer; and 

c) from about 0.5 to about 50 Wt. % of an anionic 
surfactant; 

Wherein the concentrate lubricant composition maintains 
lubricity in the presence of an acidic substance. 

21. The composition of claim 20, Wherein the fatty acid 
comprises oleic acid, tall oil, or coco fatty acid. 

22. The composition of claim 20, Wherein the polyalky 
lene glycol polymer comprises a homopolymer. 

23. The composition of claim 20, Wherein the polyalky 
lene glycol polymer comprises a copolymer of ethylene 
oxide and propylene oxide. 

24. The composition of claim 20, Wherein the polyalky 
lene glycol polymer comprises a block copolymer. 

25. The composition of claim 20, Wherein the composi 
tion further comprises an additional functional ingredient. 

26. The composition of claim 25, Wherein the additional 
functional ingredient comprises a surfactant, a neutraliZing 
agent, a stabiliZing agent, a coupling agent, a dispersing 
agent, an antiWear agent, an antimicrobial agent, a foam 
inhibitor, a foam generator, a viscosity modi?er, a seques 
trant, a chelating agent, a bio?lm reducing agent, a dye, an 
anticorrosion agent, an antistatic agent, an odorant, a sec 
ondary lubricant, or mixtures thereof. 

27. The composition of claim 20, Wherein the composi 
tion can be safely consumed by humans or mammals. 

28. The composition of claim 20, Wherein the anionic 
surfactant comprises sulfates, sulfonates, sulfosuccinates, 
sulfosuccinamates, sulfonated esters, sulfonated amides, 
phosphate esters, anionic carboxylates, or mixtures thereof. 

29. The composition of claim 28, Wherein the anionic 
surfactant comprises dioctyl sodium sulfosuccinate, sodium 
linear alkylnaphaline sulfonate, sodium lauryl sulfate, or 
mixtures thereof. 

30. The composition of claim 20, further comprising a 
solvent. 

31. The composition of claim 30, Wherein the solvent 
comprises Water, an alcohol, or a polyol. 

32. The composition of claim 20, Wherein the composi 
tion is a solid. 

33. The composition of claim 20, Wherein the composi 
tion is a paste. 

34. The composition of claim 20, Wherein the composi 
tion is a liquid. 

35. The composition of claim 20, Wherein the composi 
tion is a gel. 

36. The composition of claim 20, Wherein the composi 
tion is an emulsion. 

37. A method of lubricating a moving surface, the method 
comprising: 

a) providing a moving surface; 

b) providing an acidic substance; 
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c) providing a lubricant composition comprising: 

i) a fatty acid 

ii) a polyalkylene glycol polymer; 

iii) an anionic surfactant; and 

iv) a solvent, Wherein the anionic surfactant is selected 
such that the lubricant composition maintains lubric 
ity in the presence of the acidic substance; and 

d) applying the lubricant composition to the moving 
surface. 

38. The method of claim 37, Wherein 

a) the fatty acid is present from about 0.0001 to about 50 
Wt. % of the total Weight; 

b) the polyalkylene glycol polymer is present from about 
0.001 to about 50 Wt. % of the total Weight; and 

c) the anionic surfactant is present from about 0.0005 to 
about 25 Wt. % of the total Weight. 

39. The method of claim 37, Wherein the fatty acid is a 
Cg-C2O fatty acid. 

40. The method of claim 37, Wherein the fatty acid 
comprises oleic acid, tall oil, or coco fatty acid. 

41. The method of claim 37, Wherein the polyalkylene 
glycol polymer comprises a homopolymer. 

42. The method of claim 37, Wherein the polyalkylene 
glycol polymer comprises a copolymer of ethylene oxide 
and propylene oxide. 

43. The method of claim 37, Wherein the polyalkylene 
glycol polymer comprises a block copolymer. 

44. The method of claim 37, Wherein the composition 
further comprises an additional functional ingredient. 

45. The method of claim 44, Wherein the additional 
functional ingredient comprises a surfactant, a neutraliZing 
agent, a stabiliZing agent, a coupling agent, a dispersing 
agent, an antiWear agent, an antimicrobial agent, a foam 
inhibitor, a foam generator, a viscosity modi?er, a seques 
trant, a chelating agent, a bio?lm reducing agent, a dye, an 
anticorrosion agent, an antistatic agent, an odorant, a sec 
ondary lubricant, or mixtures thereof. 

46. The method of claim 37, Wherein the composition can 
be safely consumed by humans or mammals. 

47. The method of claim 37, Wherein the anionic surfac 
tant comprises sulfates, sulfonates, sulfosuccinates, sulfos 
uccinamates, sulfonated esters, sulfonated amides, phos 
phate esters, anionic carboxylates, or mixtures thereof. 

48. The method of claim 47, Wherein the anionic surfac 
tant comprises dioctyl sodium sulfosuccinate, sodium linear 
alkylnaphaline sulfonate, sodium lauryl sulfate, or mixtures 
thereof. 

49. The method of claim 37, Wherein the solvent com 
prises Water, an alcohol, or a polyol. 

50. The method of claim 37, Wherein the composition is 
a solid. 

51. The method of claim 37, Wherein the composition is 
a paste. 

52. The method of claim 37, Wherein the composition is 
a liquid. 

53. The method of claim 37, Wherein the composition is 
a gel. 

54. The method of claim 37, Wherein the composition is 
an emulsion. 
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55. A method of lubricating a moving surface, the method 
comprising: 

a) providing a moving surface; 

b) providing an acidic substance; 

c) providing a diluted lubricant composition comprising: 

i) from about 0.0001 to about 50 Wt. % of a C8-C2O fatty 
acid; 

ii) from about 0.001 to about 50 Wt. % of a polyalky 
lene glycol polymer; 

iii) from about 0.0005 to about 25 Wt. % of an anionic 
surfactant; and 

iv) a solvent, Wherein the diluted lubricant composition 
maintains lubricity in the presence of the acidic 
substance; and 

d) applying the lubricant composition to the moving 
surface. 

56. The method of claim 55, Wherein the fatty acid 
comprises oleic acid, tall oil, or coco fatty acid. 

57. The method of claim 55, Wherein the polyalkylene 
glycol polymer comprises a homopolymer. 

58. The method of claim 55, Wherein the polyalkylene 
glycol polymer comprises a copolymer of ethylene oXide 
and propylene oXide. 

59. The method of claim 55, Wherein the polyalkylene 
glycol polymer comprises a block copolymer. 

60. The method of claim 55, Wherein the composition 
further comprises an additional functional ingredient. 

61. The method of claim 60, Wherein the additional 
functional ingredient comprises a surfactant, a neutraliZing 
agent, a stabiliZing agent, a coupling agent, a dispersing 
agent, an antiWear agent, an antimicrobial agent, a foam 
inhibitor, a foam generator, a viscosity modi?er, a seques 
trant, a chelating agent, a bio?lm reducing agent, a dye, an 
anticorrosion agent, an antistatic agent, an odorant, a sec 
ondary lubricant, or mixtures thereof. 
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62. The method of claim 55, Wherein the composition can 
be safely consumed by humans or mammals. 

63. The method of claim 55, Wherein the anionic surfac 
tant comprises sulfates, sulfonates, sulfosuccinates, sulfos 
uccinamates, sulfonated esters, sulfonated amides, phos 
phate esters, anionic carboXylates, or mixtures thereof. 

64. The method of claim 63, Wherein the anionic surfac 
tant comprises dioctyl sodium sulfosuccinate, sodium linear 
alkylnaphaline sulfonate, sodium lauryl sulfate, or miXtures 
thereof. 

65. The method of claim 55, Wherein the solvent com 
prises Water, an alcohol, or a polyol. 

66. The method of claim 55, Wherein the composition is 
a solid. 

67. The method of claim 55, Wherein the composition is 
a paste. 

68. The method of claim 55, Wherein the composition is 
a liquid. 

69. The method of claim 55, Wherein the composition is 
a gel. 

70. The method of claim 55, Wherein the composition is 
an emulsion. 

71. A method of miXing a lubricant for a moving surface 
comprising: 

a) providing 
i) a fatty acid; 

ii) a polyalkylene glycol polymer; and 

iii) an anionic surfactant; and 

b) combining the fatty acid, the polyalkylene glycol 
polymer, and the anionic surfactant to form a lubricant 
concentrate at the location Where the lubricant is to be 
used, Wherein the lubricant concentrate maintains 
lubricity in the presence of an acidic substance; and 

c) applying the lubricant concentrate to a moving surface. 

* * * * * 


